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Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489S28610 mm in length) were performed in the posterior (S1), inner (S2) and
lateral (S3) region. Samples were defatted using supercritical CO2 and
scanned at micro-CT (SkyScan 1172, Brucker, Belgium) using the fol-
lowing parameters: 80 kV, 100 mA, pixel size 10.23 mm. A segmental 3D
analysis of the sub-chondral bone was performed every 1 mm from the
sub-chondral plate to a 10-mm depht (10 layers of analysis). For each
layer of analysis, the following structural parameters were measured:
Bone Volume/Total Volume (BV/TV, %), trabecular number (Tb.N, 1/
mm), trabecular thickness (Tb.Th, mm), trabecular separation (Tb.Sp,
mm), trabecular pattern factor (Tb.Pf, unitless), structure model index
(SMI, unitless) and degree of anisotropy (DA, unitless). Using ANOVA or
Kruskal-Wallis tests followed by a post-hoc multiple range test, results
were compared for each sample between the 10 sub-chondral layers as
well as between samples from the same tibial plateau. A comparison
between OA- and OAþ knees at the same location (S1, S2, S3) was also
performed by a t test or Mann-Whitney test.
Results: Osteoarthritis was radiographically visible in the medial fem-
oro-tibial compartment in 10/24 (41.7%) knees. Multiple comparison of
the 10 sub-chondral layers showed that, compared with the 1st sub-
chondral layer, the BV/TV was signiﬁcantly decreased (p < .0001) from
the 5th mm in both OA - and OA þ knees.
For OA- knees:
1) in the posterior region (S1), no signiﬁcant changes of structural
parameters were observed except for an increase of the DA from the 7th
mm (p < .0001)
2) in the inner region (S2), signiﬁcant changes occurred from the 5th
mm for SMI and DA (p < .0001) and from the 7–8th mm (p < .0001) for
the other structural parameters (Tb.N, Tb.Th, Tb.Sp, Tb.Pf)
3) in the lateral region (S3), signiﬁcant changes occurred from the 4th
mm for the Tb.N (p< .0001) and Tb.Sp (p¼ .0005) and from the 6th mm
for the DA (p < .0001). For OAþ knees:
1) in S1, signiﬁcant changes were observed for the SMI (5th mm, p <
.0001), Tb.Pf and DA (8th mm, respectively p ¼ .001 and <.0001)
2) in S2, signiﬁcant changes were observed from the 8th mm for the
Tb.N (p ¼ .0002), Tb.Th, Tb.Pf and DA (p < .0001)
3) in S3, signiﬁcant changes occurred from the 5th mm for Tb.N (p ¼
.0004) and from the 7thmm for Tb.Pf (p¼ .0003), SMI (p¼ .009) and DA
(p < .0001).
The comparison between the 3 regions of samples showed no sig-
niﬁcant differences in structural parameters between S1 and S2 in both
OA- and OAþ knees. Signiﬁcant differences were observed between S1
and S3 regarding the Tb.N, Tb.Th, Tb.Sp, Tb.Pf and SMI in OA- knees and
regarding Tb.N, Tb.Th, Tb.Sp, Tb.Pf in OAþ knees. Signiﬁcant differences
were observed between S2 and S3 regarding the Tb.N, Tb.Sp, Tb.Pf in
OA- knees and regarding Tb.N, Tb.Th, Tb.Sp, Tb.Pf in OAþ knees.
Conclusions: The signiﬁcant changes in sub-chondral bone structural
parameters of medial tibial plateaus appear between the 5th and 8th mm
in depth suggesting that bone inﬂuenced by the joint is likely to be
comprised between the sub-chondral plate and this limit. OA changes
do not affect differently the posterior and inner regions of the plateaus
regarding the structural parameters of the sub-chondral bone but
changes are signiﬁcantly different between the posterior and inner
regions on one hand and the lateral region of the plateau on the other
hand.
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Purpose: Knee osteoarthritis (OA) has been conceptualized as a multi-
compartmental disease, as a compartmental disease, or as a combina-
tion of these two disease processes. The aim of the study wastodetermine the associations between four radiographic features (joint
space narrowing, osteophyte formation, sclerosis and cysts) across and
within the three knee compartments (medial tibiofemoral, lateral
tibiofemoral and patellofemoral compartment) in knee OA.
Methods: Data from the Amsterdam Osteoarthritis Cohort were used.
In 298 patients diagnosed with knee OA, radiographic features were
examined in three knee joint compartments. Radiographic features
were scored according to standardized scoring methods. Factor analysis
was used to examine associations between the four radiographic fea-
tures, across and within compartments.
Results: A bifactor model showed a general multi compartmental fac-
tor: 10 out of 12 radiographic features across the entire joint were
associated with the general factor. The bifactor model also showed
three compartmental factors - one for each compartment: joint space
narrowing, sclerosis and to a lesser extent osteophyte formation were
associated with these compartmental factors.
Conclusions: These ﬁndings suggest a multi-compartmental disease
process in the knee, characterized by associations among features
across the entire joint, as well as compartmental disease processes in
each knee compartment, characterized by associations among features
within speciﬁc compartments. Longitudinal studies are needed to
explore the possibility of the development from a compartmental dis-
ease to a multi-compartmental disease and the impact of contributing
factors on the development.
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CLINICAL FEASIBILITY OF TOMOSYNTHESIS TO EVALUATE BONE
REMODELING AFTER ROTATIONAL ACETABULAR OSTEOTOMY
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Purpose: Roatational acetabular osteotomy is used for treatment of the
developmental dysplasia of the hip joint (DDH), which has mechanical
goals of increasing the stability of the hip joint and improving the
pressure distribution across the acetabulum. Althogh it is known that
bone remodeling is acquired under the changed load distribution at the
microstructual level, it is unclear how much there is any gross remod-
eling of the acetabulum after the rotational acetabular osteotomy with
conventional radiographic evaluation. Tomosynthesis is a three-
dimensional imaging technique based on the reconstruction of a
number of projected images at different angles with a digital detector,
which enables us to detect pathological lesion with effective reduction
of the visibility of the overlapping tissue, compared with projection
radiography. The purpose of the present study was to compare tomo-
synthesis with conventional radiography for the clinical feasibility to
evaluate bone remodeling after rotational acetabular osteotomy.
Methods: 12 consecutive patients (12 hips), who had previously been
diagnosed DDH and were treated with rotational acetabular osteotomy,
were included in this study. There were all female patients (mean age,
30 years; range 16–46 years). All patients were followed up longitudi-
nally, and anteroposterior (AP) pelvis radiographs and tomosynthesis
were performed at two and six months after surgery. Two orthopaedic
surgeon independently read images from two imaging modalities. We
assessed with radiographs and tomosynthesis whether there are some
callus formation (CF) and reconnection of trabecular bone architecture
(RTBA) between the pelvis and acetabular fragment at each period.
Additionally we observed with tomosynthesis at two months, some
bone remodeling around the bone graft (BRABG), and the region of CF
and RTBA in the acetabular ﬂoor, subdivided into three sections with
equal thickness (anterior, central, and posterior).
Results:All 12 patients were evaluated until six months after surgery. At
two months after surgery, CF and RTBA were observed in 11 patients
with tomosynthesis, while CF in 2 patients and RTBA in 1 patient with
AP pelvis radiograph. At six months after surgery, CF and RTBA were
observed in all patients with tomosynthesis, while CF were observed in
9 patients and RTBA in all patients with the radiograph. 9 patients
among 12 patients were applied with bone graft. All 9 patients were
evaluated at two months, and at six months. BRABG were observed in 5
patients at two months and 9 patients at six months after surgery with
tomosynthesis, while BRABG were difﬁcult to be assessed with the
radiograph. CF of the anterior/ center/ posterior section of the ace-
tabular ﬂoor were observed in 4/7/0 patients and RTBC in 4/6/1
patients, respectively with tomosyntehesis at twomonths after surgery.
Conclusions: Tomosynthesis provided high resolutional thin coronal
slices reconstructed from the projection images with effectively
Table I
Prevalence of musculoskeletal ultrasound ﬁndings in OA patients
Ultrasound
knee site
Synovitis
% (mm)
Meniscus Extrusion
% (mm)
Site of
Osteophytes
Medial /
Lateral(%)
SP*
Right
18 (7.9) Medial
Right
8 (2.8) Femoral
Right
35 / 63
SP*
Left
28 (8.2) Medial
Left
6 (3.8) Femoral
Left
63 / 63
Medial
Right
20 (4.3) Lateral
Right
19 (3.6) Tibial
Right
46 / 63
Medial
Left
20 (4.1) Lateral
Left
19 (3.4) Tibial
Left
57 / 63
Lateral
Right
48 (4.6)
Lateral
Left
43 (4.2)
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evaluation of CF, RTBA, and BRABG during the follow-up period.
Tomosynthesis represented the extent of CF and RTBC between the
pelvis and acetabular fragment and may be more sensitive tool to bone
union than the radiography.
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Purpose: OA is a disease with articular cartilage degeneration, synovial
and subchondral bone changes, meniscus and ligament pathologies.
Bone marrow edema -like lesions (BMLs), with histologically repre-
sented bone damage, are predictors of cartilage loss (chondropathy)
and pain in KOA. Loss of cartilage as part of KOA may actually remove a
tissue protecting underlying bone, increasingly appreciated that syno-
vitis may be observed even in early OA. The menisci, ligament lesions
and bone cysts are unregular ﬁndings on MRI typically in the form of
horizontal, ﬂap and complex tears, meniscal maceration and destruc-
tion. The aim of this study was to assess the prevalence of different
structural changes in knee OA.
Methods: All pts with available baseline (BL) MRI and X-ray were
included. MRI was performed on 0,5T extremity system, including
sagittal and axial proton density fat-suppressed and coronal STIR
sequences. MRI and X-ray were read by 2musculkoskeletal radiologists.
Plain knee radiographs have been performed by Buckland -Wright. The
joint was divided in 5 subregions. Cartilage morphology was scored
from 0 (normal cartilage) to IV (uncover subchondral bone). Addition-
ally there were assessed bone cysts, synovitis, meniscal damage, cru-
ciate and collateral ligaments.
Results: 80 knee OA patients (1 knee per person, 5 regions per knee,
400 subregions) were included (women 90%; mean age 57,0; mean BMI
- 27,7 kg/m2, K-L stage 0–6%; I-25%; II-43,75%; III-25% respectively).
Healthy cartilage was noted in X-ray negative knee joints (KJ) in lateral
femur and tibia condyles (60% of the whole surface), cartilage softness
and edema were estimated in patella and medial femur compartments
in 100%. Cartilage cracks and erosions (>50% of surface) were revealed,
in patella, medial femur and tibia compartments in spite of X-ray stages.
In the same subregions uncovered subchondral bone were seen in I
(20%) and II (17%) K-L stages, and signiﬁcantly more frequent in III stage
(75%). Bone cysts were seen only at the III-d stage in the medial femur
(41,25%) and tibia (36,25%) condyles; in patella - 13,75%. Bone marrow
edema-like lesions was estimated only at the I-st X-ray stage in patella
(12,5%), medial femur (18,75%) and tibial (16,25%) subregions under the
most damaged cartilage. Synovitis was noted at all stages (0–III) in 60%.
Meniscus and cruciated ligaments tears and lesions were found in 59%
and 22,5% respectively at the III-d stage only.
Conclusions: Prevalent cartilage damage, incident BMIs in the same
subregion are strongly correlated with early KOA. If cartilage damage
were targeted in management of knee OA, it might prevent the devel-
opment of knee OA, the other joint’s structure damages.
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Purpose: To verify a hypothesis that low bone mass at the knee joint
causes varus deformity and medial osteoarthritis (OA) of the knee.
Methods: Studies were made of 57 knees (29 cases, 64  10, 45w80
years old, all female, KL0:3, I:2, II:24, III:12, IV:16). CT images of knee
joints were acquired using the same scanner under the same con-
ditions, and anteroposterior radiographs of lower extremities were also
taken in standing position. As an indicator of bone mass at the knee
joint, CT value at the proximal tibia was measured. To avoid the inﬂu-
ence of OA change of the subchondral bone, cancellous bone region
2w4 cm from the joint surface (2cm width) was analyzed. The region
was furthermore divided into medial and lateral subregions.Alignments of lower extremities: mechanical axis (%MA), femorotibial
angle (FTA), mechanical lateral distal femoral angle (mLDFA), medial
proximal tibial angle (MPTA), and joint line convergence angle (JLCA),
were measured in the radiographs. Relationships between CT value of
the proximal tibia and alignment of the lower extremity and KL grade
were analyzed.
Results: CT values averaged 1106 HU, medial region was 1116 HU, and
lateral region was 1100 HU. %MA averaged 21%, FTA was 181, mLDFA
was 89 , MPTA was 85, and JLCA was 3, meaning varus deformity
occurred mainly at proximal tibia. Medial CT value did not have rela-
tionship with varus deformity and KL grade. Lateral CT value had pos-
itive correlation with %MA and MPTA, and negative correlation with KL
grade. Both medial and lateral CT values had negative correlation with
age.
Conclusions: Low bone mass in the medial region of the proximal tibia
did not have relationship with varus deformity and development of OA,
although lower bone mass in the lateral region is associated with varus
deformity and higher KL grade. This result would be inﬂuenced by both
osteoporosis and changes in load distribution.
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Purpose: Introduction. The OA is a chronic and multi-factorial disease;
it is characterized by gradual loss of articular cartilage. The accepted
method for assessing and doing OA diagnosis is a conventional radi-
ography. When the clinicians assessed a knee radiography and give a
diagnosis of OA, maybe it is late, because the patients have some
months or years that started the degenerative process in cartilage. In
recent years the musculoskeletal ultrasound (MSUS) has been used to
obtain data about late knee OA, however there are few article published,
which described morpho-structural changes in the MSUS in patients
with early knee OA.
Objectives: To estimate the prevalence of morpho-structural changes
(presence of synovitis, effusion, osteophytes and meniscal extrusion)
using MSUS in early knee OA patients. Evaluate the relationship
between these ultrasound ﬁndings and quality of life and function in
knee OA patients.
Methods:
Patients and Methods: We used preliminary data from the study of
the impact of metabolic syndrome (MS) in patients with OA, which
is carried out at the National Institute of Rehabilitation. Brieﬂy,
inclusion criteria: adult patients under 55 years of age and criteria
for knee OA from the ACR and the radiography score 1 to 2 of
Kellgren and Lawrence classiﬁcation. Patients with autoimmune
inﬂammatory diseases, ﬁbromyalgia, illness crystals and previous
surgery were excluded. All patients underwent to knee MSUS to
evaluate the presence of synovitis, effusion, osteophytes and
meniscus extrusion. Epidemiological data were collected from
patients, the EuroQoL were used to evaluate the quality of life and
WOMAC scale was applied to evaluate the knee function. The results
